Introduction
Hydrothermal sediments are formed by various combinations of direct precipitation, plume fall-out and slumping of sulfidic, mound-derived material which is then admixed with background pelagic and biogenic sedimentation [e.g. Mills and Eiderfield, 1995a] . The TAG hydrothermal field hosts the most extensive metalliferous sediment deposits along the Mid-Atlantic Ridge [Metz et al., 1988] . Sediment cover is up to several metres thick in places and consists of a complex mixture of sediment of differing origin. Sediments formed by plume fall-out and sulfide input have been described in detail [see Mills and Elderfield, 1995a] .
One of the major questions still to be resolved in the study of mid-ocean ridge hydrothermal systems concerns the relative importance and composition of the low-temperature diffuse emissions of water in comparison with the spectacular high-temperature venting. Recently it has become apparent that diffuse flow at sites of active venting can represent the major flux of heat, water and chemicals at these sites [Rona and Trivett, 1992; Schultz et al., 1992] . The result of this low-temperature discharge is modification of the chemical fluxes issuing from active sites and alteration of the sulfide and sediment.
One way to investigate low-temperature, diffuse flow is to collect pore-fluids from sediment cores. This approach has proved successful using short push cores deployed from submersible and results from a recent study at TAG are described here. Since some of the pore-fluid signal may be the result of diagenetic modification of the fluid, the solid phase must be studied in conjunction with the fluid.
The Mg content of a hydrothermally derived fluid can be used as an index of seawater content by assuming that Mg is quantitatively removed from seawater during hydrothermal circulation through oceanic crust [Edmond et al., 1979] Modification of the black smoker input to the ocean occurs via reactions within the mound (e.g. Si removal) and a sink for some seawater components (e.g. U) entrained into the mound.
Core Description and Mineralogy
The core studied is 21 cm in length with a green atacamite crust at the surface. Atacamite is a common supergene alteration mineral at the TAG site and many of the peripheral sulfide deposits are coated in atacamite and secondary sulphate minerals such as jarosite [Hannington, 1993] . The core-top sediment also contains smecrite, kaolinire, illire and quartz. The upper part of the core is coarse grained and contains visible sulphides and is separated from the lower coarse material by a fine grained Fe-oxyhydroxide rich layer at -16cm depth. The lower half of the core consists of mainly coarse grained brown/green material with visible sulphides and a coarse red/brown layer at the core base. The two red layers consist of fine grained Fe oxy-hydroxides along with partially recrystallized Fe-oxides displaying dendritic and rounded structures, which may point to a colloidal or microbial origin (Fig. 2a) . The oxides at -16cm depth exhibit compositional zonation, with growth bands parallel to the overall fabric of the sediment grains (Fig. 2b) . These 
Solid Phase Geochemistry
The sediment is rich in SiO 2 (34-46%) and Fe (6.7-43%; Fig. 3a) throughout most of the core reflecting the high levels of sulfide, Fe-oxide, nontronite and other hydrothermal alteration products present. In situ precipitation of nontronite removes Si from solution resulting in a low-temperature sink for hydrothermal silica. Large areas of the TAG mound exhibit diffuse flow and therefore the Si sink via such reactions could be substantial. Magnesium concentrations follow SiO 2 content down-core suggesting association with low-temperature clay phases (Fig. 3a) . Conversely, AI and Ti contents both are high at the core-top and decrease sharply downcore (Fig. 3b) 
